The present study was conducted in order to examine the effects of supplementing two liquid organic acid blends on growth performance, meat yield, dressing parameters, organ weights and bone development of broilers. A total of 120 broiler chicks were assig replications with six birds per replication over a period of 5 weeks, following a completely randomized design. Dietary groups included; administration; AW-P = Activate periodic administration = Nutrilac periodic administration (P<0.05) growth performance of broilers compared to the control. Among t highest (P<0.05) body weight and body weight gain were in the AW P, and N-P groups. Feed intake was higher (P<0.05) in the AW and control groups. Feed conversion AW-C group showed the best value. Dressing yield as well as thigh and drumstick meat relative weights were higher (P<0.05) in the organic acid groups compared to control, whereas breast meat i (P<0.05) in the AW-C group compared to the AW weights of head and neck were observed in the AW compared to the other groups. On the other hand, a organic acid groups. Whole leg and wing bone relative weights increased (P<0.05) in the AW and N-C groups compared to the other groups. Further, longer (P<0.05) shank in the organic acid groups as well as longer drumstick bone length in the AW other groups. It was concluded based on the study results that supplementation of both organic acid blends improves growth performance, increases meat yield, organ developmen and influences bone development of broilers. Therefore, as continuous addition of Activate showed better results compared to Nutrilac in terms of some tested parameters, it could be applied to broiler water to exert beneficial effects.
Introduction
Considering the health hazards associated with antibiotic growth promoters and poultry diets, it is of great interest to investigate potential alternatives capable of maintaining growth performance and beneficial intestinal microbial populations. Among the candidate replacements for antibiotics are organic acids, both individual acids and blends of several acids (Gunal et al., 2006) . Unlike antibiotics, the antimicrobial activity of organic acids is pH dependent (Ozduven et al., 2009 The present study was conducted in order to examine the effects of supplementing two liquid organic acid blends on growth performance, meat yield, dressing parameters, organ weights and bone development of broilers. A total of 120 broiler chicks were assigned to five dietary treatments in four replications with six birds per replication over a period of 5 weeks, following a completely randomized design. Dietary groups included; Control = Without organic acids; AW-C = Activate periodic administration; N-C = Nutrilac continuous administration. Results indicated that supplementation of organic acids improved (P<0.05) growth performance of broilers compared to the control. Among the supplemented groups, highest (P<0.05) body weight and body weight gain were in the AW-C group, followed by the N P groups. Feed intake was higher (P<0.05) in the AW-C and N-C groups compared to the N and control groups. Feed conversion ratio was improved (P<0.05) in the organic acid groups, and the C group showed the best value. Dressing yield as well as thigh and drumstick meat relative weights were higher (P<0.05) in the organic acid groups compared to control, whereas breast meat i C group compared to the AW-P and control groups. Increased (P<0.05) relative weights of head and neck were observed in the AW-C group as well as that of gizzard in the N compared to the other groups. On the other hand, abdominal fat content decreased (P<0.05) in the organic acid groups. Whole leg and wing bone relative weights increased (P<0.05) in the AW C groups compared to the other groups. Further, longer (P<0.05) shank in the organic acid l as longer drumstick bone length in the AW-C group were observed compared to the other groups. It was concluded based on the study results that supplementation of both organic acid blends improves growth performance, increases meat yield, organ development, dressing parameters and influences bone development of broilers. Therefore, as continuous addition of Activate showed better results compared to Nutrilac in terms of some tested parameters, it could be applied to broiler (Ravindran and Kornegay, 1993) , regulation of the microbial population balance in the gut, stimulation of digestive enzyme secretion (Harada et al., 1988; Thaela et al., 1998) , and promotion of growth and recovery of the intestinal morphology (Galfi and Bokori, 1990; Walsh et al., 2007) . Organic acids have clear and significant benefits in weanling piglets (Li et al. 2008 ) and have been observed to benefit poultry performance (Haque et al., 201 al., 2009) . Several studies have suggested that
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Bang. J. Anim. Sci. 2016. 45 (1): 7-18 modes of action of organic acids include reduction of the digesta pH value in the gastrointestinal tract (Ravindran and Kornegay, 1993) , regulation of the microbial population balance in the gut, stimulation of digestive enzyme secretion (Harada et al., 1988; Thaela et al., 1998) , and f growth and recovery of the intestinal morphology (Galfi and Bokori, 1990;  ). Organic acids have clear and significant benefits in weanling piglets (Li et al. 2008 ) and have been observed to benefit poultry performance (Haque et al., 2010 (Kapperud et al., 1993; Pearson et al., 1993; Gibbens et al., 2001 ). In the broiler industry, different organic acids have been added to drinking water. For example, formic acid, acetic acid, and propionic acid have very high solubilities in water (Freitag, 2007) . Desai et al. Salmonella and E. coli in chickens (Izat et al., 1990; Al-Tarazi and Alshawabkeh, 2003) .
However, addition of acetic acid to drinking water has no effect on the performance or ileal microbial counts of chickens (Akbari et al., 2004.) .
In addition, Runho et al. (1997) (Liem, 2007; Stonerock, 2007) . Recent studies (Haque et al., 2010; Chowdhury et al., 2009) reported that supplementation of dietary organic acids such as citric acid enhances growth performance of broiler chicks, increases bone ash deposition, and produces healthy broilers possessing a stronger immune response against enteric pathogens and infectious diseases.
Organic acids have been used for decades to preserve and protect feeds from microbial and fungal destruction or to increase the preservation of fermented feeds (Canibe, 2001; Giesen, 2005; Freitag, 2007) . Acidification of drinking water is another implementation method commonly used in the broiler industry, but studies on its efficacy in broilers are limited. Based on previous observations, in our study, we applied two liquid organic acid blends to drinking water of broilers.
The objectives were to determine the effects of organic acid supplementation to drinking water on growth performance, meat yield, dressing parameters, internal organ weights, and bone development of broilers.
Materials and Methods
Experimental designs, birds and diet Composition of ingredients and estimated nutrient contents of diets are shown in Table 1 . Provided the following nutrients per kg of diet: vitamin A, 6000IU; vitamin D3, 800IU; vitamin E, 20IU; vitamin K3, 2mg; thiamin, 2mg; riboflavin, 4mg; vitamin B6, 2mg; vitamin B12, 1mg ; pantothenic acid, 11mg; niacin, 10mg; biotin, 0.02mg; Cu, 21mg; Fe, 100mg; Zn, 60mg; Mn, 90mg; I, 1.0mg; Co, 0.3mg and Se, 0.3mg. Breast meat yield was also higher (P<0.05) in the AW-C group compared to the control and AW-P groups, whereas, wing meat was not significantly (P>0.05) different among the groups.
Dressing parameters
Data concerning dressing parameters are presented in Table 3 . Dressing yield was higher Activate is a combination of liquid organic and inorganic acids that includes 2-hydroxy-4-methylthio-butanoic acid, a highly available source of methionine (Yi et al., 2007 ) that has been proven to have a strong, acidification and synergistic effect in water when combined with selected inorganic and organic acids. 
